Radiosensitization by gemcitabine.
Gemcitabine is a potent radiosensitizer in both laboratory studies and in the clinic. Initial laboratory studies showed that gemcitabine radiosensitizes a wide variety of rodent and human tumor cells in culture. Maximum radiosensitization occurs in cells that demonstrate concurrent redistribution into S phase and d-adenosine triphosphate pool depletion. Although the mechanism of sensitization is not yet clear, recent evidence from our laboratory suggests that gemcitabine lowers the threshold for radiation-induced apoptosis. Our preclinical data were used to design gemcitabine dose-escalation trials in combination with standard radiation for patients with unresectable head and neck cancer and pancreatic cancer. In head and neck cancer, we have found that gemcitabine doses far below the maximum tolerated dose for the drug when used alone significantly potentiate the toxicity of treatment. Comparatively, normal tissue sensitization has not been as marked in the treatment of pancreatic tumors. These findings have led us to conduct experiments using an animal model to improve the therapeutic index of treatment. We conclude that gemcitabine is a promising radiation sensitizer that will need to be developed cautiously if excessive normal tissue toxicity is to be avoided.